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In attempting to evaluate this procedure for our own centre, a review of the literature disclosed that there was little published by interventional neuroradiologists on this procedure. In my conversations with others there was an impression that interventional neuroradiologists were sceptical and wary of this procedure. Was this due to ignorance or a lack of a capability and familiarity with the handling and use of stents?
The issue appears to have been most enthusiastically taken up by cardiologists who feel that their ability to control the flow of patients and their vast experience in the use of stents provides them with the raison d'etre to be designated to apply this procedure.
Let us address some of the issues at debate here. The first is the viability and safety of the procedure, the second is the choice of devices and, finally, the last and probably the most contentious would be who is to do the procedure.
Revascularisation procedures are becoming one of the mainstays of treatment in the coronary, renal, iliac and lower limb vessels
The use of angioplasty balloons supplemented now by the use of stents with relatively low morbidity and complications makes it an extremely good alternative to surgery in these areas. It is based on this premise that this procedure has been extrapolated to the carotid vessels. Carotid PTA has to date been reported by numerous groups in both Europe and North America. The results of carotid PTA appear to be favourable with all groups reporting results with low mortality and morbidity.
The proponents of stenting have taken this procedure a step further. PTA by itself has limitations in that the angiographic results could be less than favourable and the incidence of restenosis is also difficult to predict. It is therefore thought that in dealing with the percutaneous revascularisation of vessels, to ensure that results be more predictable, and complicationfree, stents be utilized. These devices would ensure a predictable immediate post-procedural diameter, seal intimal tears and dissections, thus decreasing the incidence of acute closures. These stents would also theoretically seal loose flaps and trap friable material, reducing the chance of distal embolisation and, finally, based on studies in the coronaries, these devices would also reduce the incidence of late restenosis. Based on the results of two trials, one for the coronary and the other for the iliac arteries, stent procedures appear to have a distinct superiority over balloon angioplasty.
The carotid vessels are, after all, proponents argue no different from the iliac or the coro-nary vessels. If angioplasty balloons can be used here, these can be simply extended to the carotid and these procedures should therefore be no more than an extension of the present skills available in the group that are familiar with stents and balloons in other parts of the vascular system.
Carotid angioplasty and stent placement procedures have been recently reported in the literature with at least two series with fairly large cohorts. Complication rates were noted in fewer than 5% of patients with the incidence of major strokes in these series of less than 1 %.
Not all the stent devices currently in use have been approved for carotid use and the ideal stent for the carotid has yet to be found. The two stents that have been mainly used are the Palmaz Schwartz and the Walls tent. The Palmaz stent is purported to have greater radial strength but is more susceptible to pressure and subsequent deformity. It also lacks flexibility. The Wallstent, on the other hand, is more flexible, self-expandable and easy to implant. However, it nearly always covers the origin of the external carotid artery on proper deployment. This has been regarded by some as a major disadvantage as the external carotid artery acts as a major collateral supply to the brain in compromised internal carotid circulation.
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Two excellent reviews in the radiology literature on this topic by Hurst and Becker appear to be the two voices in the wilderness calling for some rational approach to the topic. I would recommend both these be read with great attention as they have in separate articles analyzed the arguments for and against and at the same time maintained an unbiased stance.
Becker pointed out some of the factors that have influenced the current interest in carotid stenting. These include patients aversion to surgery, industry and its resources which have identified carotid stents as a potentially large market, and the oversupply of physicians The entry of cardiologists into this field increases dramatically the numbers of interventionists into the potential pool of physicians who will want to perform this procedure. In this environment of competition between different groups trying to establish themselves as the ones to provide this new service, the danger exists that the interests of the patient become a secondary consideration.
R. Kwok
Interventional neuroradiologists are the specialists who have pioneered endovascular work in the region of the head and neck with protocols for initial obliteration of vascular territory by embolisation and subsequent reconstruction of vascular channels by aneurysm obliteration and revascularisation procedures by thrombolysis. These physicians should be involved in this, since the major complication would be a thrombo-embolic or thrombotic intracranial event.
There is no question that a role exists for carotid stenting in the management of carotid stenosis. However, it is also quite apparent that the procedure is still in the initial stages of development and is continually evolving. The patient selection criteria, the choice of stent are currently contentious debate. It is therefore important that neuroradiologists become engaged in this evolution so that the experience that they already have can be transferred immediately to improve the safety and efficacy of the procedure. The potential benefit to the procedure, and thus the patient, that interventional neuroradiologists can bring cannot be overestimated.
One of the pioneers of carotid stenting has made the observation that a learning curve effect is quite apparent in this technique despite the best efforts at the dissemination of information. He also argues for a greater participation by a larger group to allow sufficient experience with the technique before a randomized trial comparing carotid stenting and endarterectomy can be started. The learning curve effect is a phenomenon that is well known to all physicians participating in the performance of procedures. In interventional neuroradiology this has been obvious with the need to ensure that sound initial training is the mean to determine the quality of the subsequent practice.
Some group or body will have to serve as reference to those who want to perform this procedure, this being the price that will have to be paid to avoid experimentation by the selftaught as stated by Picard.
Dissemination of information can never replace proper training. In the current environment the ability to communicate information from one point to the other takes no more than the time it takes to press a computer key to send the information to different points of the globe. Similarly, the information on a technique or tool becomes disseminated before they are established and defined. Evaluation of this technique and its dissemination has to be the prerogative of those who understand and appreciate the anatomy, physiology and pathology of brain ischaemia including its treatment and prevention.
The danger in attempting to extrapolate experience in other vascular territories to the carotid is the nature of the end organ in the case of the carotid. Minor embolic events in other territories, which may not even be recognized clinically, in this vessel become converted to cerebral ischaemic events with a highly visible and possibly debilitating outcome. To date, the reports of carotid revascularisation procedures have produced results that have far surpassed everyone's expectations. Is this the result of a procedure that is so efficient and safe and that it has not been fully utilized to its maximum potential or is it the result of under reporting of complications and morbidity? We need to know this, not only for our own curiosity, but also to ensure that if this procedure is as good as it seems then patients that deserve it are not deprived of the treatment because we did not do our analyses properly.
The status of carotid stenting probably reflects the changing status of interventional practice. It has already become obvious that our clinical work has shown a shift to more interventional rather than diagnostic procedures alone. This could be the result of the massive increase in the non-invasive cross-sectional capabilities of equipment resulting in fewer diagnostic procedures necessary to arrive at answers.
There are more players entering the field of vascular intervention. Some of them are from disciplines that regard all vascular work as being of one and therefore in the realm of the skills that they already possess. There are too many people who today say "I can also do this". The field of interventional neuroradiology will similarly be in a situation where there will be new entrants. What should interventional neuroradiologists therefore do?
The most important thing for them is to ensure that they remain engaged in the evolution of this technique. There is obviously a place for some patients to have this procedure. We need to be involved in the development of the criteria for selection rather than having these passed on to us and having to work within others' confines or trying to re establish a new boundary. The procedure will inevitably be refined with developments in stent material and construction. Work is already progressing to develop biodegradable stents and a new generation of lower profile and easier to deploy stents.
Interventional radiologists, including the interventional neuroradiologists, are the only physicians who do not have direct access to patients despite the fact that they are performing and administering treatment. This manner of practice has to change, not only for the good of the discipline but also for the good of the patient. As long as interventional neuroradiologists do not have an equal say in the ultimate decision regarding treatment, the patient does not have the benefit of the best alternatives of treatment. Direct access to patients could result in the patient receiving from both the radiologist and other attending physicians the best opinion available on the basis of the facts available.
This would place interventional neuroradiologists in direct competition with cardiologists, neurologists or neurosurgeons in offering a service or alternative treatment to the patient. It would probably also be the ideal way to proceed. However, it would require a complete change in the manner of practice and also in the training of interventional neuroradiologists, to ensure that they practice no differently from all the other physicians. As a surgical colleague told me, this means we would also hawk our wares on the street.
We have, however, to ask ourselves whether at this point we are all in a position to become independent clinical practitioners. The answer at this stage would be no in most institutions. Our numbers are too small, we do not have the infrastructure to manage clinics in most cases and most importantly, the patients still do not recognize the role that interventional neuroradiologists play in their management. To alter this will take one, if not two generations and an equally determined radiological community who will commit to new training programs and an equally supportive group of colleagues.
Is there an alternative? There is, provided we are willing to reorientate our thinking and philosophy to take into our consideration the best interests of the patient rather than to allow the egos to rule.
Sometimes in making choices in clinical management, our personal preferences and egos come to the forefront in preference to the needs of the patient. Full control of the patient is preferred by most, but this may now have to be modified in the light of the changing practice environment and the many therapeutic choices that have become available. In many instances, these choices now are made not by one specialty but across many or in combinations.
One possible solution would be to work in concert with other subspecialty groups who are interested in the procedure, as in some countries that are beginning to develop multidisciplinary vascular centres. Is it too premature to bring up the idea of the incorporation of similar departments for the treatment of neurovascular disease that would encompass efforts by neurologists, the neurosurgeons and interventional neuroradiologists? The ability of such centres to perform comprehensive evaluation, care and follow-up of the patients in a multidisciplinary environment without disciplinary boundaries would benefit patients and physicians alike.
The time has probably come for us to shift away from the position of regarding the entry of any other discipline into interventional neuroradiology procedures as an invasion and a declaration of a turf issue, to one of looking at restructuring ourselves to ensure a continuing role in this rapidly changing medical environment. One cannot blame others for looking at the manner in which we practice when we have not looked at the inflexibility in our own structure which has prevented us from practising as primary procedure providers. The surgeons have done this and now the cardiologists. Is it not time that interventional neuroradiologists do the same?
Things will have to change soon if we are to continue to grow in stature and the change will not be instituted by the other disciplines who are only to glad for us to remain in our position but by ourselves. As has been said, there are always turning-points in history.
Will this be the turning-point of interventional neuroradiology? I would rather you and I decide than allow an outsider to make the decision and push us in a direction not of our own choosing.
